Objectives. To provide preliminary evidence of the reliability and validity of a Chinese version of the CARE Measure in a primary care setting in Hong Kong. Methods. Following translation, back-translation and pilot testing, a Chinese version of the CARE Measure was developed and tested on 253 unselected primary care patients in Hong Kong.
Introduction
The clinical encounter lies at the heart of primary care.
1,2 Consultation quality is a combination of technical effectiveness and interpersonal effectiveness. 3 Interpersonal effectiveness is enhanced by a patientcentred approach to care within a therapeutic relationship. 4, 5 Practitioner empathy is a basic and essential component of such care, 6 and a key determinant of patient satisfaction 7, 8 and patient enablement, with direct and indirect positive effects on health outcomes. [9] [10] [11] [12] Empathic communication is emphasized during undergraduate and postgraduate medical education but there are few validated tools to assess and evaluate how well doctors apply it in daily practice. 13 In the UK, the Consultation and Relational Empathy (CARE) Measure has been developed and validated as a tool for assessing the patients' perceptions of relational empathy and communication in the consultation. 14, 15 It is now being used widely in research, appraisal and workplace-based assessment for GPs in training in the UK. 16 Although China has a long history of general practice and primary care, and has recently renewed attempts to build a comprehensive primary care system, 17 there are no valid and reliable measures of patient's views on doctors' interpersonal skills, patient centredness or relational empathy in routine use in either Mainland China or the Hong Kong SAR. In a recent qualitative work in Hong Kong, we investigated patients' views on consultation quality in primary care and compared these to the items in the UK CARE Measure and found that the themes relating to interpersonal effectiveness related closely to the 10 items in the CARE Measure. 18 In the current study, we report the preliminary quantitative data in support of the validity and reliability of a Chinese version of the CARE Measure (translated from English into Cantonese).
Methods

Translation of the CARE Measure
The CARE Measure has 10 items with response options of poor to excellent (scored 1-5) and a 'not applicable' option. 14 The original English version of the CARE Measure was translated into Chinese independently by two native Cantonese speakers who were both fluent in written and spoken English (an administrator within the Department of the Community and Family Medicine of the Chinese University of Hong Kong (CUHK and a year 4 medical student attending the CUHK). The two versions were then combined into the first draft of the Chinese (Hong Kong) version of the CARE Measure. It was then back translated into English independently by two different bilingual native Cantonese speakers who were not familiar with the original (English) CARE Measure (a family physician and a PhD student in the CUHK). The lead author (CSCF) then tested the face validity of this first draft of the Chinese version test with 10 clerks and research assistants within the Department of Community and Family Medicine, CUHK. Based on their feedback, minor amendments were made to make the items more self-explanatory. This second draft was back translated to English independently by bilinguals (a research assistant and a project coordinator within the School of Public Health, CUHK), and both backtranslations were very similar to the original CARE Measure, as judged by the originator of the CARE Measure (SWM) and the lead author (CSCF).
The second draft of the Chinese-CARE Measure was shown to 21 patients who were asked if the items in the measure were understandable when read by themselves. These 21 patients (age group ranged from <20 to >80, 12 females and 9 males, with a range of medical conditions, educational levels, occupations and average monthly household incomes) were recruited from three different clinics in Hong Kong (nine from a family medicine clinic in the public health care sector, six from the University health centre of CUHK and six from a private family medicine clinic). All 21 patients were literate and read the Chinese-CARE Measure without assistance. All reported that they understood the language and the concepts of the 10 items within the measure. Subsequently, a questionnaire, in which this second draft of the Chinese CARE Measure was included, was constructed in Chinese by the lead author (CSCF) and the research assistant (LT) (see below for details of the content of the questionnaire). The full questionnaire was then piloted on 22 patients from two public primary care clinics in Hong Kong (Family Medicine Integrated Clinic in Prince of Wales Hospital and Ma On Shan General Out Patient Clinic) by CSCF, AH and LT. The patients ranged in age from 26 to 85, 9 males and 13 females, with a range of conditions, educational levels and household incomes. The majority of patients could read and fill in the questionnaire themselves and had no difficulty in understanding the CARE Measure. A significant minority, however (10 out of 22, i.e. 45%), required some assistance in filling in the questionnaire, including verbal explanations of the second version CARE Measure. These tended to be the more elderly patients with lower educational status with more limited literacy. Patients who needed the questionnaire to be read to them at times found the item headings in the second version of the CARE Measure rather difficult to understand (though subsequent phrases of explanation helped). Because the written Cantonese language is structured differently from the spoken, the Chinese CARE Measure's item headings sounded somewhat formal when literally read word for word to the patients. Because such a significant proportion need of assistance to verbally explain and complete the CARE Measure, some retranslation of the item headings was carried out to more closely resemble the commonly spoken language. A panel consisting of two of the authors (CSCF and AH), a research assistant and a project coordinator (all at CUHK), discussed and modified the second draft of the Chinese CARE Measure after sharing the experience during the pilot tests. Slightly longer and more self-explanatory item headings were developed. After this modification, the third version of the Chinese CARE Measure was back-translated by two native Cantonese speakers who were both fluent in written and spoken English (an assistant professor and a graduate in English). The accuracy of this backtranslation to the original CARE Measure was confirmed by SWM and the co-authors.
The third version of Chinese-CARE Measure was then integrated into the questionnaire and again piloted on 25 patients from the same two primary care clinics. The patients (6 males, 17 females) recruited ranged in age from 21 to 83, again with a range of education levels, occupations and average monthly household incomes. In all, 9 out of 25 (36%) needed some assistance with the questionnaire due to limited literacy. However, the third version of the Chinese CARE Measure was easily understood by all nine when read word for word by the researchers. The rest of the questionnaire was also easily understood. It was thus decided that no further amendments were needed to the Chinese CARE Measure or the full questionnaire.
Content of the full questionnaire
The questionnaire collected information on the reason for the encounter ('new problem', 'long-standing problem' or 'both new and old problems'), type of problem discussed (physical, psychological, social, administrative), how many problems were discussed, if the patient was seen by their usual doctor, how well the patient knew the doctor and approximately how long the consultation lasted. All these variables have previously been used in English in research into the CARE Measure. 19 Overall satisfaction and if the patient would recommend the doctor to family and friends were assessed based on single question items in the General Practice Assessment Survey. 20 The outcome of the encounter was also measured using the six item patient enablement instrument (PEI) which assesses the impact of the encounter on the patients' ability to cope with and understand their illness. 21 The PEI had recently been translated into Cantonese and undergone face validity testing by colleagues at the University of Hong Kong and has been used in a large study in Hong Kong (Cindy Lam, unpublished data).
After the 10 CARE Measure items, the questionnaire asked 'For the problem(s) you were seeing the doctor about today, are the doctors' attitudes and skills listed above [in the CARE Measure] important to you?' Respondents were invited to tick one of four responses-'not important', 'of minor importance', 'moderately important' and 'very important'. A second question then asked 'In general when you consult with a doctor, are the doctors' attitudes and skills listed above [in the CARE Measure] important to you?' with the same response options. The questionnaire then listed the 10 CARE Measure items and asked respondents to indicate if each item was relevant to them when consulting a doctor, with response options of 'yes', 'no' and 'neutral'.
Self-assessed general health over the previous 12 months, and any long-term illness, health problem or disability, was recorded. 19 Number and type of chronic diseases were also recorded as described by Little. 22 Data collection for validation and reliability of CARE Measure The data collection using the full questionnaire (containing the third and final version of the Chinese CARE Measure) was carried out in two primary care clinics in the public health care system run by the Hospital Authority in Hong Kong (Lek Yuen Clinic and Ma On Shan Clinic). Doctors and nurses in charge of both clinics agreed to the study. Consent was also obtained from each doctor whose patients were to be recruited into the study. Confidentiality was assured to the doctors (their names were not recorded or known to the research staff, instead each doctor was given a number).
The questionnaire was distributed in two public primary care clinics in the Northern part of Hong Kong by two of the investigators (AH and LT) and six student helpers from CUHK who had a brief training session by AH before the start of the data collection. Patients were approached in the clinics immediately after the consultation and invited to take part. Exclusion criteria were patients who were non-Chinese and those aged 15 or less. Otherwise patients were unselected and approached consecutively. Written and verbal information was given to each patient including that the questionnaire was anonymous, responses would be treated in strictest confidence and that no information that they gave would be seen by any of the doctor or other clinic staff. The questionnaire was self-completed whenever possible but if necessary, helpers could provide assistance when required and this was recorded on the questionnaire.
Data were obtained from the Hospital Authority (Augustine Lam, personal communication) on the age and gender distribution of all patients attending the two clinics over a 12-month period (April 2007-April 2008). The age and gender distributions were similar at the two clinics and were therefore combined for the purpose of comparison with the patients' sample participating in the study.
Data analysis: reliability and validity
Assessing the reliability and validity of a measure is a complex process which cannot be addressed entirely in any single study. In the present study, we have examined certain aspects of reliability and validity of the Chinese-CARE Measure, utilizing approaches we have employed previously in the validation of the original (English) version of the measure [14] [15] [16] and approaches used by other experts in the field. 23, 24 We outline our approach below:
The 'acceptability and face validity' of the Chinese-CARE Measure was assessed by the number of not applicable scores recorded for each of the 10 items and by patients' ratings of the importance of each item. 15 Cronbach's alpha was calculated to assess 'internal reliability' of the CARE Measure and to determine if removal of any of the 10 items weakened the reliability.
'Construct validity' was examined by comparison of CARE Measure scores in patients with high or low enablement (PEI score) and satisfaction measures 23, 24 as on both theoretical ground 6, 11 and previous empirical evidence 9, 10, 12, 17, 25, 27, 28 we would expect perceived empathy (CARE Measure score) to be significantly and positively related to enablement scores and satisfaction scores.
'Exploratory factor analysis' was performed to test the internal structure of the CARE Measure and to determine if the items within the measure formed a distinct construct, separate from patient enablement. [23] [24] [25] [26] [27] [28] This was done by entering the 10 CARE measure items and the 6 PEI items (principle component analysis, with Varimax rotation and Kaiser normalization, SPSS).
The association between 'demographic, socioeconomic and consultation factors' (time, continuity) and Chinese-CARE Measure scores were also examined and based on work on the UK CARE measure we would expect a weak but significant positive association between CARE score and consultation length and continuity of care, but little or no association with demographic or socio-economic factors. 15, 27, 28 Data analysis: scoring the CARE Measure We have shown in previous work on the English CARE Measure that mean and median scores are similar using three different criteria for data inclusion. 15 We have used the same approach in the present study. The first criterion only included CARE measure questionnaires which had no missing values or not applicable responses. The 10 items of each 'valid' questionnaire were summed to give the overall score. The second criteria were to include questionnaires containing up to two not applicable responses or missing values (or one of each). The third criterion was to express the results as a mean item score (multiplied by 10), thus including every questionnaire that had at least one valid response other than not applicable (i.e. only questionnaires containing 10 missing or not applicable responses excluded). In looking at relationships between the CARE measure and other variables as outlined above, we used the mean items scores so as to maximize data inclusion and sample size.
Statistical analysis was performed using SPSS 15.0 for Windows. Stepwise multiple linear regression analysis was performed with total CARE Measure score as the dependant variable.
Results
A total of 253 patients attending 13 doctors were recruited and completed the questionnaire. All variables had <10% missing values except income (37% missing) and patient enablement items (see below).
Approximately, equal numbers of patients were recruited from both clinics (46%; 54%). The age distribution of all patients aged 16 and over (n = 83 032) attending the two clinics combined between 2007 and 2008 was 30%, 48% and 22% for those aged 45 years or less, 46 years to 65 years and over 65 years, respectively, and 58% were female. The age and gender characteristics of the patients participating in the study (Table 1) were very similar to these overall figures.
Hundred patients recorded that they required some help with the questionnaire, 128 stated they did not require help and there were 25 missing values; thus, 43.9% of those who answered stated they required some help, and mostly this was from the researcher (87%) rather than accompanying family member or friend (13%).
Patient characteristics
The mean age [with standard deviation (SD)] of participating patients was 51.89 ± 17.12 years, almost twothirds were female, >70% were married and there was a range of educational levels and incomes (Table 1) . Two-thirds of the patients had at least one chronic disease and rated their general health over the last 12 months as bad/very bad (10.8%), fair (54.5%) and good/very good (34.6%) (results not shown).
Consultation characteristics
The characteristics of the consultations are shown in Table 2 . The vast majority of the patients consulted about a physical problem (97.6%) and most discussed more than one problem during the consultation. The mean estimated consultation length was 5.7 minutes (SD ±3.9 minutes) with less than a third of consultations lasting >5 minutes. Less than one in every five patients saw their 'usual doctor', and only 5.2% felt they knew the doctor well or very well. Only 14.5% of patients were completely satisfied with the consultation and only 11.1% would definitely recommend the doctor to family or friends. The mean patient enablement score was 2.7 (median 2.0) and one-third of patients reported zero enablement (Table 2) . Missing values for the six PEI items ranged from 11.1% to 17.0% and not applicable responses from 4.3% to 14.2%.
Chinese CARE Measure
Most patients felt that the doctors' attitude and communication skills were important to their current consultation (very important 31.1%; moderately important 58.7%; minor importance 8.1%; no importance 2.1%) and to consultations in general (very important 45.7%; moderately important 50.9%; minor importance 3.0%; no importance 0.4%). In terms of the importance of individual CARE Measure items, most patients felt that all the items were of importance to them when seeing a doctor (Table 3) ; items 1, 3, 7 and 8 were rated the highest (>90% supported their importance) and items 2, 5, 6, 9 had >80% support. Items 4 and 10 had the lowest ratings but were still considered to be important by 70.0% and 72.6% of patients, respectively. Furthermore, few patients rated any of the items as 'not important' (see Table 3 ). Missing values ranged from 4.3% to 7.5%. The mean percentage of not applicable for all 10 items was 6.4%, ranging from 0.4% (Item 1) to 21.7% (Item 10). (2) 30 (13.0) Neutral (3) 18 (7.8) Know the doctor well (4) 2 (0.9) Know the doctor very well (5) 10 (4.3) Mean (SD) familiarity score 1.48 ± 0.99 How satisfied was patient with the consultation Completely dissatisfied (1) 1 (0.4) Very dissatisfied (2) 5 (2.1) Fairly dissatisfied (3) 11 (4.6) Neutral (4) 50 (20.7) Fairly satisfied (5) 42 (17.4) Very satisfied (6) 97 (40.2) Completely satisfied (7) 35 (14.5) Mean (SD) satisfactory score 5.32 ± 1.238 Would you recommend the doctor to your family or friends
Definitely not (1) 27 (11.5) Probably not (2) 18 (7.7) Not sure (3) 72 (30.6) Probably yes (4) 92 (39.1) Definitely yes (5) 26 (11.1) Mean (SD) recommendation score 3.31 ± 1.132 PEI score No enablement (0) 68 (33.0) Some enablement (1) (2) (3) (4) (5) 97 (47.9) Enablement (6) (7) (8) (9) (10) (11) (12) 41 (19.1) Mean (SD) PEI 2.7 ± 2.8 The distribution of the CARE Measure scores for each item is shown in Table 4 . The scores were approximately normally distributed. The mean total CARE Measure score (excluding any questionnaire with missing or not applicable scores) was 31.80 (SD 9.40, n = 161). The mean total CARE Measure score including questionnaires with up to two not applicable or missing values was 31.77 (SD 8.94, n = 212) and the mean total CARE Measure score including all questionnaires with at least one valid item score was 31.46 (SD 8.70, n = 243). The full range of possible total scores were recorded (10-50), and there was no evidence of 'floor' or 'ceiling' effects (lowest possible score = 1% of respondents, highest possible = 4%).
In terms of the internal reliability and homogenity of the CARE Measure, Cronbach's alpha was 0.968, which was reduced by removal of any of the 10 items (Table 5 ) indicating high internal reliability. High corrected item-total correlations were found for all items (Table 5) , well above the cut off of 0.2 suggested in the literature. 22, 23 Factor analysis on 115 patients who had valid CARE Measure and PEI scores (i.e. any patient with missing or not applicable items for any of the 16 items entered being excluded) showed that the 10 items within the Chinese-CARE Measure was measuring a single factor (eigenvalue >1) and the six items within the PEI measuring a different factor (eigenvalues >1) (Table 6 ). Overall, the rotated sum of square loadings showed that 73.7% of the variance was explained by the two factors. The CARE Measure items loaded highly on factor one, indicating that the overall measure has a robust internal structure.
In support of construct validity, expected relationships between CARE measure scores and patient enablement and satisfaction were observed. The Chinese-CARE Measure total score was significantly (P < 0.01) correlated with overall satisfaction (Spearman's rho 0.59), whether the patient would recommend the doctor to family or friends (Spearman's rho 0.46), and patient enablement (Spearman's rho 0.52).
Duration of consultation and how well the patient knew the doctor showed weak but significant correlations with the CARE Measure score (Spearman's rho 0.20, and 0.253, respectively, both P < 0.01). There were no significant relationships between total CARE Measure score and any of the demographic, socioeconomic or clinical variables, and the scores did not differ significantly between those who required help filling in the questionnaire and those who selfcompleted (results not shown). Stepwise multiple regression analysis supported these univariate findings with knowing the doctor and estimated consultation length being the only two independent variables (after controlling for age and gender) associated with CARE Measure score but accounting for <10% of the variation in CARE measure score (adjusted r squared 0.075 for knowing the doctor, 0.098 for knowing the doctor and consultation length).
Discussion
In the present study, we have translated a Chinese version of the CARE Measure and tested it in a primary care setting in the public health care system of Hong Kong. The apparently acceptability and face validity of the Chinese CARE Measure was suggested by the finding that patients rated the doctors' attitude and communication skills being important to their consultations and by the fact that few patients rated any of the 10 CARE Measure items as not important. Acceptability of the measure was also supported by the generally low number of not applicable response and relatively few missing values for most items. These findings are also supported by our recent qualitative research on patients' views on consultation quality in primary care in Hong Kong, in which the key themes we identified related closely to the CARE Measure items. 18 The importance patients attached to the CARE Measure items in their current consultation was similar to the findings in previous results in the UK where 
CARE Measure item
Poor (%) Fair (%) Good (%) Very good (%) Excellent (%) Does not apply Missing 76% of patients felt that the items contained in the CARE Measure were of major importance to their current consultation. 14, 15 The number of not applicable responses and missing values were also broadly similar. In the UK, the number of not applicable responses was low for Items 1-8, whereas Items 9 and 10, however, had higher numbers of not applicable responses (10.8% and 14.9%). 15 In the present study, we have found a similar pattern, but with a somewhat higher percentage of patients rating Item 10 as not applicable (21.7%). In addition, there was a higher percentage of not applicable (14.2%) responses for Item 4 (Being interested in you as a whole person) in the present study compared with the UK setting. 15 The reason for this is not clear, but it may be that patients attending primary care in the public health care system of Hong Kong generally have little experience of holistic, whole-person care given the short consultation time and lack of personal continuity, and thus do not hold it as an expectation. Our recent qualitative work would again support this explanation. 18 In addition, they perceived their consultations to be almost entirely about physical problems (97.6%); they may see little need for such a whole-person approach. Whether this is solely a feature of the public health care system in Hong Kong or is also generalizable to the private sector (which provides the majority of primary care in Hong Kong) will require further investigation. Until such work is done, we feel further changes to the Chinese CARE Measure would be premature.
The construct validity of the Chinese CARE Measure was supported by its robust internal structure, as indicated by factor analysis which identified a single factor with high item loadings and a separate factor for the PEI. Similar findings have been reported for the English version of the CARE Measure and PEI 12, [25] [26] [27] [28] and for a German version. 11 Construct validity was also supported by the positive correlations with patients' overall satisfaction of the consultation, whether they would recommend the doctor to family or friends and patient enablement. Similar correlations had been shown for the UK CARE Measure. 12, 14, [24] [25] [26] [27] [28] Our study also showed that the duration of the consultation and how well the patient knew the doctor had a small but significant influence on the scoring of the CARE Measure, though the contribution these made to the variability in CARE Measure scores was small. Again, this is similar to previous finding in the UK. 12, 27, 28 Collectively, these results are supportive of internal and external construct validity, though further work is required on this.
Internal reliability of the Chinese-CARE Measure was shown by the high Cronbach's alpha and the fact that removing any item weakened the alpha value, and similar coefficients have been found with the English version of the Measure. 12, 14, 27, 28 The three different ways of calculating total Chinese-CARE Measure score showed almost identical mean scores, as we have found with the English version of the measure. 15 We suggest therefore that in terms of practical use of the CARE measure, scoring should include up to two not applicable values per measure as is generally used for the English CARE Measure. However, in small studies where it may be desirable to retain maximal sample size then the calculation of the measure on the basis of average item Family Practice-an international journal scores (and including questionnaires with one or more valid responses) may be warranted.
Strengths and weakness
A major strength of the current study was the time and effort spent on translating the CARE Measure into Chinese, which was not as straightforward as first anticipated. This was because written Chinese, in some circumstances, maybe different from the commonly spoken language (Cantonese), and when patients needed help in filling in the questionnaire it became apparent that a literal translation from the written into spoken language caused some confusion to some patients due to the formality of the written text. Thus, it took several cycles of translation, piloting and refining before the final version was ready. This experience highlights the dangers of simply translating a measure into a different language and assuming it is then fit for purpose. We did not formally assess the response rate in the present study, and so we cannot be certain that the patients who took part were representative of the attending population. However, feedback from the student helpers suggested that <20% of patients refused to participate and the comparison of the age and gender profiles of the participating patients with all patients attending the two clinics over a 1-year period showed close agreement, suggesting that our sample was indeed representative.
The original CARE Measure was developed as a self-completed measure but in the present study 44% of patients required some help filling it in. This may be a reflection of low literacy rates among patients who attended the two public primary care clinics, but further work is required to see if a simplified version of the questionnaire may result in higher selfcompletion rates. It was however reassuring to find that scores were similar for the CARE Measure whether self-completed or completed with the help of a researcher.
With regard to the relevance of the CARE Measure to the Chinese population under study, one caveat is that the method we used (asking patients to respond to the CARE Measure items in terms of relevance) may have limitations, such as patients feeling obliged to answer positively or not being able to consider other alternatives. However, in our recent qualitative work we have found that patients' views on consultation quality closely match the CARE Measure items, 18 and this supports the validity of the current findings.
Future work
In the UK, the CARE Measure is being widely used in appraisal of GPs and assessment of GPs in training 16 where it has been shown to be highly reliable in discriminating effectively between doctors (based on 50 patients per doctor). Similar findings have also been reported in secondary care. 27, 28 In order to examine the reliability of the Chinese CARE Measure in discriminating effectively between individual doctors, a much larger study than the present one is required, so that G-Theory analysis can be applied. This work is now underway. In addition, the test-retest reliability of the measure should be established, and other aspects of validity such as predictive validity and other aspects of criterion-related validity should also be tested. 13, 24 
Conclusion
We have established a Chinese version of the CARE Measure and tested it in a primary care setting in Hong Kong. Although the CARE Measure was originally developed in the UK and its use to date has been limited to western countries, the results of the these preliminary data support the validity and reliability of the Chinese version of the CARE Measure in primary care in Hong Kong.
